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Since that time, the media have continued to fuel public interest in genomics research with headlines about creating designer babies and cracking the code of life. 2, 3 Whereas the goals of the US National Human Genome Research Institute are more limited than those of the White House, the institute has also communicated an ambitious vision, "to improve human health and well-being." 4(p836) Certain genetics services, most particularly newborn screening and other maternal and child health services, have been part of state public health programs for several decades. [5] [6] [7] As these activities have expanded, researchers and policymakers have weighed in with their views on how genetics might be incorporated more broadly into the public health infrastructure. 8, 9 Over the same period that states were expanding genetics services, however, states experienced combined budget deficits of almost $80 billion. 10 Although conditions are improving, spending pressures for public programming continue. Shortages may compel states to respond to the "persistent critique of public health. . .that the field has strayed beyond its natural boundaries" 11(p1055) by only engaging in core activities such as infectious disease surveillance or immunizations. The competition for scarce resources raises the question, is genetics an essential part of public health?
We used the Essential Services of Public Health consensus statement as a benchmark to answer this question. Using information from 19 state genetics plans, we describe the range of public health genetics programs and discuss how they fit within this public health rubric. Our description serves to illuminate the breadth of genetics programs and the contribution of genetics programs to the goals of public health. Finally, we offer perspectives on how public health genetics programs can incorporate the essential services missing from current state activities.
METHODS
We used the Essential Services of Public Health consensus statement to examine public health genetics programs described by 19 state genetics plans. "The consensus statement sets forth a definition intended to: (1) explain what public health is; (2) clarify the essential role of public health in the overall health system; and (3) provide accountability by linking public health performance to health outcomes." 12 12 (see the box on this page): birth defects surveillance and prevention programs "protect against environmental hazards," NBS programs "prevent injuries," and clinical genetics service programs "assure the quality and accessibility of health services."
Protect Against Environmental Hazards
Birth defects surveillance and prevention programs protect against environmental hazards by diagnosing and investigating health problems and health hazards in the community. Birth defects surveillance involves epidemiological research and the monitoring of genetic and environmental factors associated with birth defects and genetic disorders. Passive surveillance systems (those that rely on participant reporting) in Connecticut, Indiana, and Michigan as well as the active systems (those that involve direct solicitation of data) in Iowa and North Carolina use multiple sources of case identification. [16] [17] [18] [19] 23 For example, North
Carolina's and Michigan's monitoring programs link vital records, hospital data, and claims files. 19, 23 Because some birth defects have multifactorial etiologies that are both genetic and environmental in nature, public health genetics programs sponsor teratogen information services. These services aim to educate the workforce and the public about environmental hazards that affect pregnancy and breastfeeding, such as medications, infectious diseases, substance abuse, and occupational and environmental exposures.
Prevent Injury
State genetics plans indicate that all 19 states conduct NBS, a service intended to prevent injury. NBS prevents injury to the physiology and development of children through early detection of genetic and metabolic disorders. Identifying children who test positive for genetic and metabolic disorders is intended to facilitate early treatment that prevents development of negative and irreversible health outcomes.
States have developed systems to mitigate the repercussions of conditions detected by NBS. NBS programs link families of infants whose screening results are abnormal to health services by overseeing confirmation testing and notifying providers and families of results. In Colorado, Connecticut, Missouri, Oregon, and Tennessee, case managers identify positive screens and report confirmed cases to primary care providers, often with referral to specialty clinics. 15, 16, 21, 25, 27 In addition to providing basic confirmation and referral, genetic counselors in the North Carolina Genetics Health Care Unit act as liaisons between regional medical genetic centers and the local community to coordinate insurance and financial services, nutrition counseling, and referrals to early childhood programs. 23 In Texas, the NBS program staff contacts the health care providers and guardians of infants with confirmed diagnoses to update an NBS registry to facilitate followup and health status monitoring.
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Ensure Health Service Quality and Accessibility
Clinical genetic service programs ensure the quality and accessibility of health services with diagnostic evaluations and confirmatory testing, counseling, case management, consultation, referral, and treatment programs for both children and adults with genetic and inherited disorders. An important mechanism for delivery of clinical genetic services is partnership between universities and government programs, such as federal-state match programs for children with special health care needs. State programs contract with universities to administer specialty genetics clinics. By partnering with universities, state-supported clinics can provide access to board-certified medical geneticists, biochemical geneticists, and other subspecialty providers. Alaska, Arizona, Connecticut, Iowa, Mississippi, Missouri, Nebraska, Tennessee, Utah, Washington, and Wisconsin all have university-based centers that receive state support and offer services to pediatric and adult populations with genetic and metabolic disorders. 13, 14, 16, 18, [20] [21] [22] 27, [29] [30] [31] States administer outreach specialty genetics clinics to assure entry for families in geographically remote areas into systems of clinical care. Clinics for genetic disorders such as cystic fibrosis, blood disorders, and metabolic disorders are often organized within academic centers that send genetic teams to more remote areas to provide services, as in Arizona, Missouri, Nebraska, and Oregon. 14, 21, 22, 25 In addition, outreach clinics work with local providers to enhance service provision. Colorado's 5 outreach clinics accept referrals from community health professionals and schools. 15 Alaska and North Carolina work with local public health nurses and practitioners to help families prepare for appointments and any follow-up services they may need. 13, 23 Finally, outreach to geographically isolated locations is enhanced through telehealth, electronic information and telecommunications technology used to promote health. Nebraska uses telehealth to connect families and health care providers in rural areas to genetics consultants at the University of Nebraska.
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ESSENTIAL SERVICES OF PUBLIC HEALTH GENETICS PROGRAMS
Public health agencies are charged with providing 10 essential services in addition to the 6 obligations of public health. Our analysis of state genetics plans indicated that, collectively, the 3 most common public health genetics programs (birth defects 
Link People to Needed Health Services
The 3 most common public health genetics programs link people to needed health services by ensuring access into the health system for socially disadvantaged people. States link low-income families to needed clinical genetics services through conditionspecific programs that pay for services. For example, sickle cell disease programs in Missouri and North Carolina provide financial assistance to eligible adults for outpatient and inpatient services, prescriptions, home medical equipment, emergency care, and service coordination. 21, 23 Existing government programs provide financial assistance to individuals with genetic conditions. For example, NBS programs in Arizona, Missouri, Nebraska, and Oklahoma help pay for the dietary formulas required to treat newborns with phenylketonuria after they are identified through screening. 14 Partnerships across programs, including public insurance programs, are beginning to integrate their data systems to identify clients in need and to streamline services for clients who receive benefits from multiple programs. For example, Colorado reports children identified with genetic disorders through NBS to the program for children with special health care needs for inclusion in the birth defects monitoring and prevention program. 15 Rhode Island enters NBS data into a longitudinal, integrated data system that links 9 maternal and child health service programs. 26 
Ensure a Competent Health Care Workforce
Public health genetics programs train health care personnel to increase their knowledge and awareness of genetics, genetic services, and available resources. Teratogen information services in Connecticut, Indiana, Michigan, Nebraska, Oregon, Texas, and Washington all provide information to both health care professionals and the public, often through toll-free phone lines. 16 States also provide resources for health care professionals to facilitate access to services. NBS programs in Arizona and Oregon provide screening guidelines to hospitals, physicians' offices, and laboratories. 14, 25 Arizona, Missouri, and North Carolina develop and distribute booklets describing clinical genetics services and their locations in the state. 14, 21, 23 Finally, states are preparing the workforce for the genetics service needs of diverse populations. Arizona has worked to teach community lay health workers about basic human genetics and to provide Spanish language training to genetics health professionals. 14 
GAPS IN SERVICES OF PUBLIC HEALTH GENETICS PROGRAMS
When we examined the list of 10 essential public health services, we identified gaps in the services of public health genetics programs (Table 1) . Future efforts to research communication, to enforce laws and develop policies on privacy, to monitor health status, and to evaluate program effectiveness will strengthen and improve these programs' contributions to public health.
Research for New Insights
The public communications campaigns of public health genetics programs can bolster efforts in the research for new insights and innovative solutions to health problems. Through the work of public health genetics programs and community organizations, researchers and practitioners can learn more about strategies for communicating risk to relevant parties. Although public health institutions have a history of communicating behavioral or infectious disease risk, new methods for conveying inherited risk across diverse populations may require more study. 32 Investigations could determine whether approaches developed by the genetics provider community effectively convey risk at the population level outside of clinical settings. Research could inform the development of Web-based resources that teach the public about genetic risk. 33 State public health programs could also capitalize on emerging studies by developing interventions that combine genetic risk information with individual behavior change guidelines. 34 Public health genetics programs' communications efforts could also contribute to a second area of research: communication within families. This area may be of particular interest to chronic disease programs that are increasingly incorporating family history and inheritance into activities. For example, state programs focusing on diabetes, asthma, heart disease, and heritable cancers may consider familial obligation, family involvement in decisionmaking, variation in communications between relatives of different genders, cultural factors affecting familial communication, and perceived salience of family history.
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Develop Policies and Enforce Laws
Intergovernmental collaborations by public health genetics programs are an important way for states to enforce laws and to develop policies that support health efforts. Although data integration can improve service delivery, policymakers must consider integration's impact on privacy, confidentiality, and informed consent. As Thomas et al. caution, states delivering genetics services have a duty to protect the privacy of individuals and families affected by genetic disorders. 40 For states with genetic privacy legislation, practitioners have a role in enforcing these laws by examining their states' data-integration projects. One question resulting from cross-agency collaboration is whether data integration inadvertently reveals the potential carrier status of parents and siblings for conditions such as cystic fibrosis, which many states are considering for NBS. Second, data sharing to facilitate families' access to services requires the inclusion of personal and family identifiers in the data. Strategies for maintaining confidentiality while still enabling service delivery will need to incorporate-and protect-the information that program staffs require. Does the early intervention services program need to know the child's diagnosis or the referring program?
Finally, issues of informed consent arise because families concerned about stigma or genetic discrimination may not welcome automatic referral. 41 
Monitor Health Status and Evaluate Effectiveness
With the establishment and growth of public health genetics programs, public health practitioners can improve service delivery by providing 2 related essential services. First, monitoring health status to identify and solve community health problems involves the collection and analysis of information on access, utilization, costs, and outcomes of personal health services. Although some NBS and clinical genetics programs track utilization of services via patient counts, these programs could improve essential services by conducting more extensive and rigorous evaluations. States could conduct long-term evaluations with families to assess whether inclusion of new NBS tests in NBS programs affects clinical and quality-of-life outcomes. Evaluations of clinical genetic services could identify population subgroups that do not access genetics services to determine why not. Researchers could also assess whether care at statesponsored clinics affects utilization of other health care services, such as hospitalizations. Evaluation plans and data gathering could be developed in conjunction with patient groups to incorporate social values and patient satisfaction with program services.
Second, ongoing evaluation of program effectiveness, accessibility, and quality provides information necessary for allocating resources and reshaping programs. A standard conceptual framework to assess public health performance allows practitioners to compare and prioritize important traditional and emerging health issues. 42, 43 Comparable measures will enable evaluators and policymakers to contrast genetics with other public health practices, such as vaccination and communicable disease monitoring. Information from well-devised evaluations and cross-program comparisons in combination with data on populations at risk for disease will assist states as they determine how to invest scarce resources for rare disorders, chronic conditions, genetic disease, and nongenetic disease.
CONCLUSION
Our analysis indicates that states' genetics programs do play an essential role in the provision of public health. Information from 19 state genetics plans demonstrates that public health genetics programs fulfill public health obligations and conduct essential services, including mobilizing community partnerships, educating the public, linking people to needed services, and ensuring a competent workforce.
As public health genetics programs grow, they can attend to 5 additional essential services. Future research could provide insight into risk and family communication. Laws and policies could account for confidentiality issues brought about by data integration. Rigorous evaluations could enable the public sector to prioritize nongenetic and genetic issues appropriately when deciding resource allocation.
Certainty among states that their activities in genetics are fundamental to public health becomes increasingly important as legislators and the federal government turn their attention to genomics. 44, 45 A defined state role helps to clarify the functions of other government sectors in supporting genomics research and regulating genetic services. Ultimately, states' efforts to provide essential services ensure that public health genetics programs continue to make important contributions to public health.
